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(57) ABSTRACT

A heating and blowing apparatus includes a main body hous-
ing having an inlet port and a discharge port. An air flow path
extends from the inlet pod to the discharge port. A rotatingly
driven fan and a heating unit are arranged on the air flow path.
A bypass flow path branches off from the air flow path and
leads to an 1on emission port. An 1on generator including a
discharge electrode and an opposing electrode 1s arranged 1n
the bypass flow path Further, the apparatus includes a cover
arranged at the 10on emission port and having an opening
through which 10ns pass. One or more protrusions are pro-
vided on a rear surface of the cover. The protrusions make
contact with the opposing electrode such that the cover i1s
grounded through the opposing electrode.
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1
HEATING AND BLOWING APPARATUS

FIELD OF THE INVENTION

The present mvention relates to a heating and blowing
apparatus such as a hair dryer, a hot air blower or the like.

BACKGROUND OF THE INVENTION

A heating and blowing apparatus such as a hair dryer, a hot
air blower or the like 1s design to draw air from an inlet port
and force the air toward a discharge port by means of a
rotating fan. In such an apparatus, a heating unit 1s arranged
on an internal air flow path and the air heated by the heating
unit 1s discharged through the discharge port.

In case of a heating and blowing apparatus having a nega-
tive 1on generator, a bypass flow path that allows air to be
discharged to the outside without passing through a heating
unit 1s provided on the air tflow path leading from an inlet port
to a discharge port. The presence of the bypass tflow path 1s to
avold restraining an 1on passage amount, which would other-
wise be caused by a lattice-shaped member arranged at the
discharge port. The 1on generator 1s arranged on the bypass

flow path (see, e¢.g., Japanese Patent Laid-open Application
No. 2002-191426).

Since a high voltage portion 1s present in the 10n generator,
it 1s required for safety to block fingers from contacting with
the 10n generator. Therefore, a cover 1s normally provided at
an 10on emission port through which negative 1ons generated
by the negative ion generator are discharged. However,
despite the provision of the bypass tlow path for passage of
the 10ns, the cover made of an 1nsulating material 1s electrified
by the 10ns generated 1n the 1on generator, thereby causing the
1on passage amount to decrease.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to provide
a heating and blowing apparatus that 1s capable of efficiently
discharging 1ons while assuring safety.

In accordance with the present invention, there 1s provided
a heating and blowing apparatus including a main body hous-
ing having an inlet port and a discharge port; a rotatingly
driven fan and a heating unit arranged on an air flow path, the
air flow path extending from the inlet port to the discharge
port; and an 1on generator including a discharge electrode and
an opposing electrode arranged 1n a bypass tlow path, the
bypass flow path branching off from the air flow path and
leading to an 1on emission port; and a cover, arranged at the
ion emission port, having an opening through which ions pass
and one or more protrusions provided on a rear surface of the
cover, the protrusion making contact with the opposing elec-
trode placed closer to the cover than the discharge electrode
1s, wherein the cover 1s grounded through the opposing elec-
trode.

The heating and blowing apparatus may further include a
biasing unit for pressing the 10n generator toward the protru-
sion of the cover. This configuration makes 1t possible to
attain a hughly stable grounding condition.

In accordance with the present invention, safety 1s assured
by the presence of a cover and there 1s no likelithood of
clectrifying the cover and restricting discharge of 1ons, which
helps to discharge the 10ns 1n an increased amount. Further-
more, owing to the fact that electric grounding 1s rendered by
use of opposite electrodes of an 10n generator, there 1s no need
to employ a separate grounding line.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the present
invention will become apparent from the following descrip-
tion of embodiment given 1n conjunction with the accompa-
nying drawings, 1n which:

FIG. 1 1s a cross sectional view showing major parts of a
hair dryer 1n accordance with one embodiment of the present
invention;

FIG. 2 1s a front elevational view illustrating the hair dryer
in accordance with the embodiment of the present invention;

FIG. 3 15 a side elevational view illustrating the hair dryer
in accordance with the embodiment of the present invention;

FIG. 4 1s a perspective view depicting a wind tunnel and an
1on generator of the hair dryer 1n accordance with the embodi-
ment of the present invention; and

FIG. 5 1s a partial cross section view showing a hair dryer
in accordance with another embodiment of the present inven-
tion.

L1

DETAILED DESCRIPTION OF TH.
EMBODIMENT

Hereinafiter, the present invention will be described based
on embodiment shown 1n the accompanying drawings.

Referring to FIGS. 1 to 3, a hair dryer which illustrates an
example of a heating and blowing apparatus 1n accordance
with an embodiment of the present invention includes a cylin-
drical main body housing 3 having an inlet port 11 at 1ts rear
end and a discharge port 12 at its front end. A grip portion 1 1s
connected to a rear bottom surface of the main body housing
3.

The main body housing 3 includes a rear wind tunnel 2 1n
which a motor 20 and a fan 21 are placed and a front wind
tunnel 4 1n which a heater 65 1s arranged. The front wind
tunnel 4 1s set within the main body housing 3 1n a state that
an annular air flow path 1s provided between the front wind
tunnel 4 and an inner circumierential surface of the main body
housing 3. The front wind tunnel 4 1s integrally formed with
the rear wind tunnel 2.

Most of the wind from the fan 21 moves through the front
wind tunnel 4 toward the discharge port 12, and the rest of the
wind tlows toward the discharge port 12 through the air tlow
path formed between the front wind tunnel 4 and the inner
circumierential surface of the main body housing 3. This 1s to
ensure that a cold air, which detours the heater 65, can be
discharged from the discharge port 12 1n such a way as to
surround a heated air from the heater 65, thereby preventing
the hair of a user from being overheated. In the drawings, the
reference numeral “44” designates a grating disposed 1n a
front portion of the front wind tunnel 4 to keep fingers from
touching the heater 63.

An 10n generator 5 1s arranged 1n an upper part of the main
body housing 3. The 10n generator 5 illustrated 1n the draw-
ings has a function of electrostatic atomization and includes a
needle-shaped discharge electrode 51, a ring-shaped oppos-
ing electrode 52, a cooler 53 for cooling the discharge elec-
trode 51 to condense moisture i the air into water on the
discharge clectrode 51 formed of a Peltier device, and a
radiator 54 for dissipating the heat generated from the cooler
53. The discharge electrode 51 1s connected to a high voltage
generator (not shown) and the opposing electrode 352 1is
grounded.

I1 the high voltage generator applies a negative high volt-
age to the discharge electrode 51 cooled by the cooler 53, an
clectric discharge occurs between the discharge electrode 51
and the opposing electrode 52. Then, the water condensed on
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the discharge electrode 51 1s subject to Rayleigh distribution
and thus turned to negatively electrified fine water particles
which, in turn, are discharged to the outside from an 10n
emission port 13 formed in an upper front portion of the main
body housing 3. As described, a part of the wind generated by
the fan 21 1s imtroduced into the space in which the 1on
generator 5 lies to cool the radiator 54, and 1s partly dis-
charged from the 10n emission port 13, in which process the
ions (electrified fine water particles) are air-borne to the out-
side.

A cover 6 for preventing fingers from entering into the
interior space 1s arranged at the 1on emission port 13. As
illustrated 1n FIG. 2, the cover 6, which 1s made of an 1nsu-
lating material, has an opening through which the 10ns (elec-
trified water particles) are allowed to pass. The cover 6 1s
provided with a plurality of integrally formed protrusions 60
projecting rearwardly, 1.e., toward the 1on generator 5. The
protrusions 60 are in contact with a front surface of the oppos-
ing electrode 52 of the 1on generator 3. Thus, the cover 6 1s
grounded through the opposing electrode 52.

This prevents the cover 6 from being electrified to impede
emission of the 1ons, when the 10ns (electrified water par-
ticles) generated by the 1on generator 5 are discharged from
the 10n emission port 13 through the opening.

The opposing electrode 52 1s of a nng shape and has a
circular opening at the center thereof. An electrical discharge
occurs between the discharge electrode 51 and an inner cir-
cumierential edge of the opposing electrode 52. The plurality
ol protrusions 60 of the cover 6 are provided at an equal
interval 1n a circumiferential direction to make contact with
portions of the opposing electrode 52 close to the mnner cir-
cumierential edge thereof. Furthermore, the protrusions 60
are formed near an edge of the opening of the cover 6 to
turther eliminate any electrical influence on the 1ons passing
through the opening of the cover 6.

In order to assure a stable contact between the protrusions
60 and the opposing electrode 52, the 1on generator 5 1s
attached by being pressed against the cover 6. That 1s, as
shown 1n FIG. 4, the 10n generator 5 1s attached to an outer
surface of the front wind tunnel 4 through a mounting plate
55. The mounting plate 33 rests against an end portion of each
r1b 45 integrally formed on the outer surface of the front wind
tunnel 4, whereby backward movement of the mounting plate
535 1s restrained by the ribs 45. When the cover 6 and the 1on
generator 3 are assembled, the ribs 45 are adapted to press the
mounting plate 55 in a forward direction. Thus, the ribs 45
and the mounting plate 35 are bent to ensure that a forward
biasing force 1s exerted against the protrusions 60 o the cover
6 by the opposing electrode 52, thereby increasing a contact
pressure therebetween.
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FIG. 5§ shows a hair dryer in accordance with another
embodiment of the present invention. The hair dryer of this
embodiment 1s provided with an 10n generator 5 that includes
the discharge electrode 51, the opposing electrode 52 and the
high voltage generator, but has no electrostatic atomization
function. This embodiment 1s the same as the foregoing
embodiment in that the cover 6 1s grounded through the
opposing electrode 52 by bringing the protrusions 60 on the
rear surface of the cover 6 into contact with the opposing
clectrode 52.

While the mvention has been shown and described with
respect to the embodiment, 1t will be understood by those
skilled 1n the art that various changes and modifications may
be made without departing from the spirit and scope of the
invention as defined 1n the following claims.

What 1s claimed 1s:

1. A heating and blowing apparatus comprising;:

a main body housing having an inlet port and a discharge

port,

a rotatingly driven fan and a heating unit arranged on an air
tlow path, the air flow path extending from the inlet port
to the discharge port;

an 1on generator icluding a discharge electrode and an
opposing electrode arranged 1n a bypass tlow path, the
bypass tlow path branching ofl from the air flow path and
leading to an 10n emission port; and

a cover arranged at the 10on emission port, the cover having,
an opening through which 1ons pass and one or more
protrusions provided on a rear surface of the cover, the
protrusion making contact with the opposing electrode
placed closer to the cover than the discharge electrode 1s,
wherein the cover 1s grounded through the opposing
clectrode.

2. The heating and blowing apparatus of 1, further com-
prising a biasing unit for pressing the 1on generator toward the
protrusions of the cover.

3. The heating and blowing apparatus of 1, wherein the
opposing electrode 1s ring-shaped and the protrusions of the
cover are provided 1n a circumierential direction of the open-
ing for contacting portions of the opposing electrode adjacent
an mner circumierential edge of the opposing electrode.

4. The heating and blowing apparatus of 1, wherein the 1on
generator includes a cooler for cooling the discharge elec-
trode so as to condense moisture 1n air into water on the
discharge electrode.

5. The heating and blowing apparatus of 1, wherein the
cover 1s made of an 1nsulating material.

6. The heating and blowing apparatus of 4, wherein the
cooler 1s a Peltier device.
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